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probe 90° back from the yaw-null position to
orient the impact pressure port into the di-
rection of flow. Read and record the angle
displayed by the angle-measuring device.

8.9.3.2 For 3-D probes, rotate the probe
until a null differential pressure reading (the
difference in pressures across the P, and Ps3
pressure ports is zero, i.e., P> = P3) is indi-
cated by the yaw angle pressure gauge. Read
and record the angle displayed by the angle-
measuring device.

8.9.3.3 Sign of the measured angle. The
angle displayed on the angle-measuring de-
vice is considered positive when the probe’s
impact pressure port (as viewed from the
‘“tail”” end of the probe) is oriented in a
clockwise rotational position relative to the
stack or duct axis and is considered negative
when the probe’s impact pressure port is ori-
ented in a counterclockwise rotational posi-
tion (see Figure 2G-T7).

8.9.4 Yaw angle determination. After per-
forming the applicable yaw-nulling proce-
dure in section 8.9.3, determine the yaw
angle of flow according to one of the fol-
lowing procedures. Special care must be ob-
served to take into account the signs of the
recorded angle reading and all offsets.

8.9.4.1 Direct-reading. If all rotational off-
sets are zero or if the angle-measuring device
rotational offset (Rapo) determined in sec-
tion 8.3 exactly compensates for the scribe
line rotational offset (Rs.o) determined in
section 10.5, then the magnitude of the yaw
angle is equal to the displayed angle-meas-
uring device reading from section 8.9.3.1 or
8.9.3.2. The algebraic sign of the yaw angle is
determined in accordance with section
8.9.3.3. [NOTE: Under certain circumstances
(e.g., testing of horizontal ducts) a 90° ad-
justment to the angle-measuring device
readings may be necessary to obtain the cor-
rect yaw angles.]

8.9.4.2 Compensation for rotational offsets
during data reduction. When the angle-meas-
uring device rotational offset does not com-
pensate for reference scribe line rotational
offset, the following procedure shall be used
to determine the yaw angle:

(a) Enter the reading indicated by the
angle-measuring device from section 8.9.3.1
or 8.9.3.2.

(b) Associate the proper algebraic sign
from section 8.9.3.3 with the reading in step
(a).

(c) Subtract the reference scribe line rota-
tional offset, Rs o, from the reading in step
(b).

(d) Subtract the angle-measuring device
rotational offset, Rapo, if any, from the re-
sult obtained in step (c).

(e) The final result obtained in step (d) is
the yaw angle of flow.

[NOTE: It may be necessary to first apply a
90° adjustment to the reading in step (a), in
order to obtain the correct yaw angle.]
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8.9.4.3 Record the yaw angle measure-
ments on a form similar to Table 2G-3.

8.9.5 Impact velocity determination.
Maintain the probe rotational position es-
tablished during the yaw angle determina-
tion. Then, begin recording the pressure-
measuring device readings. These pressure
measurements shall be taken over a sam-
pling period of sufficiently long duration to
ensure representative readings at each tra-
verse point. If the pressure measurements
are determined from visual readings of the
pressure device or display, allow sufficient
time to observe the pulsation in the readings
to obtain a sight-weighted average, which is
then recorded manually. If an automated
data acquisition system (e.g., data logger,
computer-based data recorder, strip chart re-
corder) is used to record the pressure meas-
urements, obtain an integrated average of all
pressure readings at the traverse point.
Stack or duct gas temperature measure-
ments shall be recorded, at a minimum, once
at each traverse point. Record all necessary
data as shown in the example field data form
(Table 2G-3).

8.9.6 Alignment check. For manually op-
erated probes, after the required yaw angle
and differential pressure and temperature
measurements have been made at each tra-
verse point, verify (e.g., by visual inspection)
that the yaw angle-measuring device has re-
mained in proper alignment with the ref-
erence scribe line or with the rotational off-
set position established in section 8.3. If, for
a particular traverse point, the angle-meas-
uring device is found to be in proper align-
ment, proceed to the next traverse point;
otherwise, re-align the device and repeat the
angle and differential pressure measure-
ments at the traverse point. In the course of
a traverse, if a mark used to properly align
the angle-measuring device (e.g., as de-
scribed in section 18.1.1.1) cannot be located,
re-establish the alignment mark before pro-
ceeding with the traverse.

8.10 Probe Plugging. Periodically check
for plugging of the pressure ports by observ-
ing the responses on the pressure differential
readouts. Plugging causes erratic results or
sluggish responses. Rotate the probe to de-
termine whether the readouts respond in the
expected direction. If plugging is detected,
correct the problem and repeat the affected
measurements.

8.11 Static Pressure. Measure the static
pressure in the stack or duct using the
equipment described in section 6.7.

8.11.1 If a Type S probe is used for this
measurement, position the probe at or be-
tween any traverse point(s) and rotate the
probe until a null differential pressure read-
ing is obtained. Disconnect the tubing from
one of the pressure ports; read and record the
AP. For pressure devices with one-direc-
tional scales, if a deflection in the positive
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